Abstract. Current extractions of Sivers and transversity functions come from measurements of transverse single-spin asymmetries (SSA) from SIDIS and fragmentation functions from lepton-lepton scattering. The limited kinematic reach leaves sizable uncertainty in model predictions. One way to extend knowledge to higher kinematics is through jet production from high-energy polarized-proton collisions. The STAR detector at RHIC has observed hints of non-zero SSA's for the Collins effect from p ↑ + p → jet + ± + X at 0 < < 1 and √ s = 200 GeV. Extending transverse SSA measurements for the first time to mid-rapidity jet production at 500 GeV allows one to examine the Sivers and Collins effects for a different mix of partonic subprocesses. Moreover, the increased gluon participation allows a more favorable examination of the gluon Collins-like effect. Progress toward these first measurements will be shown.
Introduction
One avenue to enrich understanding of nucleon spin structure is through jet production from highenergy polarized-proton collisions [1] . Here, one can measure Sivers, Collins, or linearly polarized gluon effects through different moments of the transverse single-spin asymmetry A UT . The Sivers effect [2, 3] is expected to yield an azimuthal asymmetry in the production of jets, while the Collins effect [4] and "Collins-like" effect from linearly polarized gluons (e.g. Ref. [5] ) are expected to yield asymmetries in the azimuthal distribution of hadrons within jets. The STAR detector [6] at RHIC has seen hints of non-zero Collins asymmetries from p ↑ + p → jet + ± + X at | | < 1 and √ s = 200 GeV [7] . To date, no sizable asymmetry has been measured in inclusive jet, di-jet, or inclusive pion production at central pseudorapidity [8] [9] [10] [11] [12] . Moreover, no experimental measure of the Collinslike asymmetry has been conducted. In 2011 STAR integrated 25 pb −1 of luminosity from p ↑ + p at √ s = 500 GeV with 48% polarization. This dataset allows the first measure of these asymmetries at √ s = 500 GeV. Under such conditions, gluonic subprocesses dominate allowing more direct sensitivity to the gluon Sivers function and linearly polarized gluons than is available in collisions at √ s = 200 GeV. From the previous measurements at 200 GeV, as well as model predictions (e.g. Ref. [13] ), it is expected that the contribution from the gluon Sivers effect is small. Additionally, the enhancement a e-mail: Jim.Drachenberg@valpo.edu This is an Open Access article distributed under the terms of the Creative Commons Attribution License 4.0, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. of gluonic contributions is expected to suppress the quark-based Collins asymmetries in these data, since transversity for spin-1 particles in spin-1/2 targets vanishes. While no measurements of the "Collins-like" effect exist, model calculations of the maximized "Collins-like" asymmetry (saturated to the positivity bound) show possible asymmetries of ∼ 2% [1] . Thus, the 2011 STAR data should provide the first realistic constraints on model predictions.
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Analysis
The present data were collected utilizing a minimum-bias trigger (VPDMB), requiring a coincidence in STAR's vertex position detector (VPD) [14, 15] . During the 2011 RHIC run, STAR collected additional data by triggering on electromagnetic energy deposited in STAR's barrel (BEMC) and endcap (EEMC) electromagnetic calorimeters [6] . The VPDMB data represent the dominant portion for jets reconstructed with transverse momentum less than 7 GeV/c and provide the best sensitivity to gluonic subprocesses. Jets are reconstructed utilizing the anti-k T jet-reconstruction algorithm [16] with a radius of 0.6 and utilize energy deposition in the BEMC and EEMC as well as charged-particle tracks from STAR's time projection chamber (TPC) [6] . The asymmetries are calculated utilizing the so-called "cross-ratio" method [17] which removes the effects of luminosity asymmetries as well as instrumental asymmetries. Cross-ratios from the raw yields are binned in terms of the relevant azimuthal angles; and raw asymmetries, , are extracted by fitting the cross-ratio yields with a function of the form p 0 + × sin (). The p 0 terms allow an additional check of systematic effects and are found to be consistent with zero. The raw asymmetries are then corrected for beam polarization.
To understand the effects of reconstruction and angular resolution, PYTHIA [18] Monte Carlo events with the "Perugia 0" tune [19] have been embedded into real zero-bias data which provide sensitivity to out-of-time pile-up. GEANT [20, 21] has been used to simulate detector response. The jetreconstruction is run over the Monte Carlo at the detector, particle-jet, and parton-jet levels. Parton jets remove contributions to the jet energy from underlying event and hadronization effects. Reconstructed jet kinematics at the detector level are corrected to the particle-jet level.
The dominant systematic uncertainties arise from jets reconstructed at the detector level which fail to match to one at the parton-jet level. Additional systematic uncertainties come from the contamination of kaons, protons, and electrons to the charged-pion signal; the "leak-through" of competing effects coupling to non-uniform detector acceptance; uncertainties from calorimeter gains, efficiencies, and response to charged hadrons; and tracking efficiency. Measured asymmetries are corrected for smearing due to finite azimuthal-angle resolution.
Results
In Fig. 1 the measured asymmetries for the Sivers effect are shown as a function of particle-jet p T (left) for the full pseudorapidity acceptance and (right) in bins of pseudorapidity. In either case, the measured asymmetries are quite small, consistent with expectation from measurements at √ s = 200 GeV [8] [9] [10] [11] [12] as well as model predictions [13] .
The left-hand panel of Fig. 2 shows Collins asymmetries as a function of z = p /p jet for both forward (x F > 0) and backward (x F < 0) scattering. As expected from the increase in gluonic subprocesses, Collins asymmetries are quite small and statistically consistent with zero. Similarly, Collins asymmetries are small when evaluated as a function of pion j T (transverse momentum relative to the jet thrust axis) and particle-jet p T . Analysis of the remaining high-p T triggers from 2011, as well 02009-p. 3 EPJ Web of Conferences as STAR's high-statistics dataset at √ s = 200 GeV taken in 2012, should provide better sensitivity to effects from quark subprocesses [7, 11] .
As the right-hand panel of Fig. 2 shows, "Collins-like" asymmetries fall well below the 2% upperlimit from model calculations, in particular at lower values of z, where models expect the largest effects [1] . In Fig. 3 "Collins-like" asymmetries are shown as a function of (left) pion j T and (right) particlejet p T . These measurements cover the full range of pseudorapidity, combine forward and backward scattering, and are shown for four ranges of pion z. No large effects are observed, and the available precision should allow for the first model-prediction constraints beyond the positivity bounds.
